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I. INTRODUCTION



I. INTRODUCTION

A, AUTHORIZATION AND PAST REPORTS, ~ The dike on the south bank

of Chicopee River, west of the Boston and Maine Railroad, (Item C.3a) is
a part of the Chicopee dike project, which is authorized under the Flood
Control Act approved June 28, 1938, It is a part of the Comnecticut
River Flood Control Plan recommended by the District Engineer in "Report
of Survey end Comprehensive Plan for Flood Control in the Connecticutb
River Valley," dated March 20, 1937, approved by the Chief of Engineers
November 29, 1937, and published as House Document No., L55, 75th Congress,
2nd session, !

B« BRIEF DESCRIPTION OF DIKE AND APPURTENANT STRUCTURES. - The

"Fiscal Year 19LO Unit", Item C.3%a, covered by this analysis will consist
of & concrete flood wall 580+ feet long between Stations 0+00 and 5+80,19,
and an earth dike 106L# feet long between Stations 5+65 and 16+28,93,
There is one secondary road remp over the dike, and a stop-log structure
at the Boston and Maine Railroad., The work will include a sump and dis-
charge conduit for a pumping station., The pumps will be located inside
the plant of the Moore Drop Forge Company and will be provided by this

firme.
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II. SELECTION OF SITE

A, GENERAL LOCATION, = The "Fiscal Year 1940 Unit", Item C,.3a,

is located in the western portion of the City of Chicopee on the south
bank of the Chicopee River, west of the Boston and Maine Railroad, and
approximately 1,200 feet from the eastern edge of the Comnecticut River
chenmnel in its normel stage height., The protection works begin at the
Boston and Maine Railroad on the south bank of the Chicopee River and
proceed 1in westerly and southerly directions along the line of an
existing dike until it reaches the branch line of the Boston and Maine
Railroad, The dike crosses this raeilroad and follows it, in a south-
easterly direction to the main line of the railroad, at a point about
800 feet south of the sbarting point.

B. ALINEMENT, « The alinement of the dike and flood wall was
determined with regard to the topography, protection affofded and by

economic studies,
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III. GEOQLOGICAL INVESTIGATION

A. NATURE OF VALLEY. « The Chicopee River Valley, east of the

confluence of the Chicopee and Comnecticut Rivers, is entrenched in
thick unconsolidated formations of glacial sediments, At_its mouth

the Chicopee River is entrenched in the flood plain deposits of the
Connecticut River, The dike site under consideration is located in
this stretch, About 1/3 mile upstream of the site the river has eroded
to bedrock and exposed slightly inclined shale strata. At this point
the rock surface dips steeply toward the deeply buried rock valley of
the Connecticut River,

B, METHOD AND EXTENT OF EXPLCRATIONS. =~ Subsurface explorations

were accomplished by means of bore holes, Soil samples of 1=1/2=-ineh
diameter were obtained at intervals, in some cases continuously, by
means of standard sampling équipment. One large boring was completed
for the purpose of obtaining h~7/8~inch diameter undisturbed samples.
At some bore holes, attempts were made to obtain information on the
compactness of foundation strata by noting the number of blows required
to drive the sampling spoon & distance of one foot. The location and
records of foundation explorations are shown on Plate No. 2 subtitled
"Subsurface Explorations",

C. SITE., - The upper portion of the foundation is a fill varying
in thickness from about 8 feet to 21 feet, Fronting on the Chicopee
River, this fill contacts pervious sand and gravel (Class 5), which in
turn contacts impervious silt and clay at about river level, The section
of dike fronting on the Connecticut River is likewise underlaid by the

seme pervious strata, but here it occurs at a slightly greater depth,



and is blanketed by flood plain deposits of fine sand, silt, and gravel
(Classes 6, 7, 8, 9, and 10), The impervious silt and clay formation,
mentioned above, underlies the whole area, and 1s part of the very
extensive glacial lake deposits of the Comnecticut Valley in this vi-
cinity. These materials occur in alternating thin bands of silt and
clay (Classes 10 and 12C) and are more correctly called varved clays,
All test data made on foundation samples are indicated on the geologic
section, Plate No, %

D. NATURE OF EXCAVATIONS, - Excavations for the wall footings

will be made in a fill material, Those for the earth embankment explora=-
tion and cut=~off tremch will be made in natural deposits chiefly of sand

and silt,.

Ee SUBSURFACE SEEPAGE. - Seepage through the dike is reduced to

a small quentity by use of a sheet pile cut-off under the concrete wall
along the Chicopee River and by the presence of a natural silt blanket
on the foreshore and under the fill along the earth dike section. As=-
suming & meximum flood level of elevation 70.6 (top of concrete wall),
the seepage has been estimated at 130 gal./min. for the entire dike from
Stations 0+00 to 16+28,93, Plate Nos, 10 and 11 show the sections con-
sidered in estimating seepage. They also show relative values of coef=-
ficlents of permeability. Results of seepage computation are summarized

in Table Noa 1, on the following pagee



TABLE NO. 1

ESTIMATED TOTAL SEEPAGE

Dike West of B.&M.-RR.
Chicopee, Mass.

Section

+ Basis of Estimate :

: ’ : Seepage per It. : : Total beepage Ior vection
: Length of Section : ' ’ 4 ' '

Q=qgxL

q
L fi. : cu. ft./min./ft.: cu. ft./min.

Concerete Wall 1 :

’ ’ : 600 0.01 : Flow Net : 6.0
Sta. 0400 - Sta., 6+00 : :
Earth‘Dike : :

’ . : 240 0,015 : Flow Net : 3.5
Sta. 8+00 - Sta. 8440 : : :

Sheet Pile Section at : :

Stop-Log Structure 100 0.01 :  Estimated : 1.0
Sta. 8440 - Sta. 9440 | ; j
- Barth Dike : : :

Sta. 9440 ~ Sta. 16440 : 700 0.01 : Estimated . H 7.0

Natural silt cover
much greater here.

Total Seepage, Sta. 0400 - Sta. 16+40:

17.5 eu.ft./min.
ar
130 gals./min.
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IV, HYDRAULIC DESIGN

A. DESIGN FLOOD. = The design flood on which the dike grade

is based is the maximum predicted flood reduced by the 20 reservosirs
included in the approved Comprehensive Plan of reservoirs for the Cone-
necticut River, The determination of the maximum predicted flood is
discussed in Appendix 1 of "The Report of Survey and Comprehensive Plan
for the Comnecticut River” dated March 20, 1937, It has a peak dis=
charge at Chicopee of 312,000 c.f.s., approximately 15 per cent greater
than the maximum flood of record. The following table lists the adopted
grades for the top of the earth dike,

DESIGN GRADES

Dike Dike Dike

Location Type Station Grade

B. & M, Railroad on Chicopee River Conc. Wall 0+00 70,6
East of Moore Drop Forging Compeny " " 5+65 70,6
4 1t ”" 1t i n E&I‘th 5+65 72. 6
Sou.bh 1" " M 1 1 o 16*29 72. 6

Bs  FREEBOARD, ~ The freeboard for the earth dike is 5 feet and
for the concrete wall 3 feet, as recommended by the Board of Engineers

for Rivers and Harbors.

C. LOCAL CONDITIONS, - During flood periods the Connectiéut River,
in addition to its main channel, flows over the local flood plain. This
is augmented by flood waters from the Chicopee River., The ground ele=
vations of this fléod plain vary from approximately 60,0 to 66,0 mean
sea. level, During the major flood in 1936, the elevation of tﬁe flood
water was about 70,0 mean sea level, which overtopped an existing dike by
about 5 feet, The effect of the proposed dikes in raising the watér

surface elevation during floods will be negligible since the dikes encroach



but slightly on the flood plain,

D. PUMPIWG REQUiREMENTS. = The drainage area tributary to the

local protection works is 9 acres, The area consists of the factory
buildingsof the Moore Drop Forge Company, railroad tracks, and undee
veloped land, A S=year, 2-hour storm of 1.88 inches total rainfall
with o runoff coefficient of 0.6 was adopteds The resulting runoff
which would require pumping at time of high river stages is 5 second-
feet, Two pumps are proposed each capable of discharging about 75 per
cent of this amount, or 7.5 second~feet total, These pumps will be

installed and operated by the Moore Drop Forge Company.
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V. LABORATORY AND FIELD INVESTIGATION OF SQILS

A, CLASSIFICATION OF MATERIALS. - Soils, based on grain sizes,

have been classified into 16 classes and are shown graphically on Plate
No, 5 and described in Table No, 2 on the following pege. Soils of
uniform grain size are designated by even numbers, soils of wariable
grain size by odd nﬁmbers andbgrain sizes of materials follow the M,I,T.
classification except that the size demarcation between silt and coarse
clay is not 0,002 mm, but varies from 0,006 mm, to O,0006 mm,

B. GRAIN SIZE ANALYSIS. - Grain size curves of samples have been

obtained from sieve and hydrometer analysis and the soil classified,
Sedimentary units of soil were grouped and drawn up as shown on Plate
No. 3 titled "Geologic Section,"

Ce WATER CONTENT AND VOID RATIO. - The water content and void

ratio of the materials in their natural states from the proposed dike
foundations and borrow areas have been determined.

De PERMEABILITIES, -~ Permeabilities for the wvarious classes of

foundation and embankment materials are shown on Plate Nog, 10 and 11,
For embankment materials these values were determined by tests on

semples from borrow area. For materials in the foundation permeabilities
were estimated from examination of samplés and experience with similar
materials,

E. SHEAR AND COHESION, = Direct shear tests have been made on

materials from the proposed dike foundations and on borrow area materials.
With a 20=foot layer of granular material between dike and underlying

silt, stability is not a problem,



PROVIDENCE SOIL CLASSIFICATION
U. S. ENGINEER OFFICE
PROVIDENCE, R. I.

TABLE NO, 2

.

CLASS ; DESCRIPTION OF MATERIAL
1  :Graded from Gravel to Coarse Sand., = Contains little medium
sand.
2 iCoarse to Medium Sand. - Contains little gravel and fine sand.

3 ‘Graded from Gravel to Medium Sand, = Contains little fine sand.

n fMedium to Fine Sand. - Contains little coarse sand and coarse
. silt,

A% ]

‘Graded from Gravel to Fine Sand, = Contains little coarse silt.

6 fFine Sand to Coarse Silt, - Contains little medium sand and
medium silt,

7 fGraded from Gravel to Coarse Silt, = Contains little medium
- silt. '

8 fCoarse to Medium Silt, - Contains little fine semd and fine silt,

9 ;Graded from Gravel to Medium Silt, ~ Containsg little fine silt,

10 fMedium to Fine Silt, = Cbntains little coarse silt and coarse
: clays Possesses behavior characteristics of silt,

10 C fMedium Silt to Coarse Clay. = Contains little coarse silt and
medium clay, Possesses behavior characteristics of clay,

11 rGraded from Gravel or Coarse Sand to Fine Silt. - Contains
little coarse clay.

12 :Fine Silt to Clay, = Contains little medium silt and fine clay
(colloids)s Possesses behavior characteristics of silt.

12 ¢ fClaz. - Contains little silt. Possesses behavior character-
. istics of clay.

13 tGraded from Coerse Sand to Clay.'— Contains little fine clay
(colloids ). Possesses behavior characteristics of silt.

1% ¢ :Clay. - Graded from sand to fine clay (colloids)e, Possesses
: behavior characteristics of clay,




Fs COMPACTIONs =~ Compaction tests based on the Proctor analysis
procedure have been made on impervious embankment materials, Typical
results are shown on Plates Nos. 7 and 8,

G. COMPRESSIBILITY., - Undisturbed samples have been taken from

one 6=inch bore hole but consolidation tests are not yet complete.
Preliminery results show the compressible layer of alternately banded

silt and clay similar to that on the opposite or north bank of the river
where dike settlements of 3 to 6 inches were computed. As the layer of
varved silt is thinmer on the south bank, it is expected that settlements
for this dike will not exceed 6 inches, There will be no lateral movement
of the foundation undér the protection works,

H. OTHER TESTS., =~ Other tests include Atterberg limits, extraction
for solubility and specific gravity.

Jo  BORROW AREA., - Location of suitable materials within economic
haul has been a major difficulty., Pervious material near the dike is at
a prohibitive depth and below the water table, Impervious material on
the foreshore is either too wet for economic compaction or too pervious,

Of the various borrow areas explored and used in previous dike con-
struction on the north side of the Chicopee River, Borrow Area "B" has
been selected as moét suitable. This is the nearest area to the site of
the present work (0,S mile haul to center of operations). Acceptable
materials are available in édequate guantity. The area is located at a
sufficilent elevation above the river to be unaffected by floods,

In general, three different types of materials are available in this
area:

(1) Random impervious in the upper portion of the pit, a very

w 10 -



compact glaciaf deposit graded from gravel to fine silt, Classes 7, 9,
and 11=9, This material has a high angle of internal friction (8 = LO0°)
and is reasonably impervious (k = 0,1 to 5 x lO'h'cm/sec). Because of
the high shearing resistance, this material will be used as a riverbank
£i1l along the concrete wall next to the river where the slope is steepest
(1 on l-}/ﬂ). Since a sheet pile cut=~off i1s used in this section,
permeability is not a major factor, (see Plate No. 9).

(2) Random pervious in lower 20 to LO feet of the pit, layers
of coarse to fine sand with some gravel lenses, Classes 2, L, 6, 6-L,
and D, This material will make up the bulk of the earth portion of the
dike with the more pervious portion being placed next to the landside toe,
see Plate Nos, 10 and 11,

(3) Impervious in upper 10 feet on east side of borrow area,
medium to fine silt, Classes 8, 10, and =10, This material will be used
in the impervious blanket on the earth dike section, (see Plate Nos. 10
and 11 ),

Plate No, 6 shows the renge in grain size for these materials,
Compaction characteristics are shown in Plate Nos, 7 and 8, Table No. 3%,
on the following page, summarizes data on this borrow area,

These different materials can be obtained from the one borrow area
by operating the pit with benches at two levels and stationing a trained
soils inspector at the pit to route materials to the proper locatibn in

the dike,
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TABLE NO. 3

BORROW MATERIALS AVAILABLE

Borrow Area "B" - Granby Road
Dike West of B.&M. RR.

1

Chicopee, HMass.

Type of : Volume  : Volume : Test Data iIndicating Suitability
Material and : Occurrence : Available : Reguired : Classi- :__ Water Content : Permeability
Intended Use : : Cu.Yds., : Cu.Yds. : fication : Natural : Optimum : k x 1074 cm, /sec.

Random : : : : : : :
Impervious Upper 5 to : 6,000 : ' : 7, 9 : : :
: 20 ft. of “to : 4,600 : and : 3-10%: 9% : 0.1 -5
Blanket along: pit. : 10,000 : : 11-9 : : :
concrete wall : : : : : : :
Rendom : : : : : : :
Pervious : Lower 20 to : Over ;. 23,000 : 2, 4, : : :
: 40 ft. of : 23,000 : : 5, 6 end: 4 -10%: None : 100 - 200
Earth Dike pit. : : : 6-4 : : :
Section : : : : :
Impervious : .o : :
. . *
: © Over : 8, 10, :'15-25%" : 20%% : 0,01 - 1.0
Blanket on : Upper 10 ft.: 14,000 : 13,800 : ;nd ’ : 7 : 7 . ¢
Earth Dike : Bast side cf : : t 8-10 : . .
Section. : borrow area : . . . ) :

.
-

*Estimated values.
Investigations not complete
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VI, DIKE DESIGN CRITERIA AND GENERAL DESIGN.

A, DIKE DESIGN CRITERIA., =~ The Chicopee dike embankment seection

calls for & large section of random material to be covered on the river-
side by a blanket of impervious material, General design criteria for
the Chicopee Dike include safelty, stability and reduction of seepage and
are as follows:

(1) The crest of the dike is at such a grade that overtopping
at design flood and by wave action is eliminated.

(2) a. The slopes of the dike are such that they will be
stable under all conditions,

be Fér the Chicopee Dike sections between 10 to 20 feet

in height, a water-side slope of 1 on 3 and a land-side slope of 1 on
2-1/2 are required, The slopes for dike sections greater than 20 feet
in height are 1 on 3 for both sides. After a study of the flow of flood
waters in both Chicopee and Connecticut Rivers, 12-inch hand-placed rip-
rap over a O=inch gravel bed was required over critical areas to prevent
scours,

(3) &, The line of saturation is well within the land-side
toe,

be The dike is designed for a fairly low line of satura=-

tion and enalyzing the Chicopee dike sections, the flood water will seep
very slowly through the impervious blanket of low permeability to the
rendom section where, because of a somewhat greater permeability, to-
gether with the influence of the toe drain, the line of saturation will
drop below the land=-side toe,

(}) Seepage and run=off behind the dike are collected by the

- 13 =



toe drain and existing catch basins. Such seepage through the founda=
tion or dike as may occur will have a very low velocity and will be
collected by the toe drain, The toe drain i1s connected to a manhole
which also collects the surface water from existing cateh basins, This
manhole will be comnected to a sump and pumping plant to be built by
local interests,

(5) There is no possibility for free passage of water from
riverside to landside., All pipes, conduits, ete. are removed from under
the dike except one water main which has been in place for many years
and is well below our cut=off trench,

(6) No material soluble in water is used in any part of the
dike and soils laboratory tests have been made of borrow materials for
solubility. (See Paragraph V. H.)

(7) The foundation under the dike is sufficiently stable
to resist stresses due to the embankment load., (See Paragraph V. G.)

(8) Where the dike crosses an existing road, e ramp of
adequate width and proper grade is provided for traffic over the ramp,.
The ramp, which is nearly perpendicular to the center line of the dike,
is built of random material with cross-sectional slopes of 1 on 1-1/2
on the landside of the dike and, because of the saturated condition of
the riverside ramp immediately following floods, with cross~sectional
slopes of 1 on 2,

Bes  GENERAL DESIGN, -~ The design criteria for the riverbank f£ill

and seepage cut=off between Stations 0+00 to L+09x are as follows:
(1) a8, The slope of the riverbank £ill shall be stable under

2ll conditions,



be The slope of 1 on 1=3/1y is required. The angle of
internal friction of the random material is LO° (see Paragréph Vaid=1)
under the most adverse condition.

(2) ae The riverbank fill shall emcroach upon the river
channel as little as possible,

b. The steepest slope of the riverbank fill including a
factor of safety is 1 on l~3/%.which extends into the present river
channel epproximately 15 feet,

(3) a. The riverbank fill shall be protected against scour.

be The riverbenk fill is to have 12 inches of riprap

with a bed of 6 inches of gravel. The riverbank was severely scoured
during the flood of September 1938 and approximetely 20 feet of bank
was loste The bank erosion extended in one area right up to the facade
of a brick industrial building., The riprap is considered sufficiently
heavy to resist this scouring action., An added factor of safety is
secured with the use of steel sheet piling cutw-off which is to be driven
sufficiently deep so that if the riprap and f£ill should be washed awsy,
the steel sheet piling, which is an integral part of the wall, would
act as a water~tight revetment or bulkhead,

(L) as An adequate seepage path under the concrete wall on
bearing piles shall be developed.

be To guard against roofing under the base of the wall
and subsequent piping, steel sheét piling is to be driven through the
pervious strata 3 feet into the impervious clay. The protected area is
subject to extremely heavy vibrations from the many powerful hammers of

the Moore Drop Forging Company plants. These vibrations can be felt

- 15 =



several hundred feet from the buildings and at one point the concrete
wall is legs than 25 feet from the hammers, Under these conditions,
roofing may be expected, During the floods of March 1936 and September
1938 and before the existing dike was overtopped, meny sand boils ap-
peared, although the existing dike is only five feet high and the floo&
waters rose rapidly. ‘These sand boils indicated a porous foundation.
Economic studies of several riverbank sections including an impervious
material blanket and a steel sheet piling cut-off through the river
bottom gravel and stones, showed that the steel sheet piling cut-off as
an integral part of the wall was the most economical, In addition the
impact from the vibration would make the contact planes between earth
and concrete unstable and create a definite seepage path. A heavy
blanket of impervious material should have a slope of at least 1 on 2
and would extend so far into the river as to obstruct freé flow in the
river channel, The cinder fill and pickling baths for the products of
the plants ~ create a slight acid condition in the soil. This is being
counteracted by the introduction of a lime trench at fhe top of the

piling.
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ViI. STRUCTURAL DESIGN

A.  GENERAL. - The reinforced concrete comstruction in the
Chicopee Dike, Item Ceda, includes three typical flood walls, two end
cut=off walls, a railroad stop-log structure, and a drainage sump. The
walls run from Station 0+00 to Station 5+80,19, and the stop=-log structure
permits the Boston and Maine Railroad trace to pass through the earth
dike at Station 9+02,68,

The typical flood walls are of the cantilever type and the first
runs from Station 0+12,5 to Station 1+81,0, It has a stem height of
81'-6" above the base. The second runs from Station 1+81,0 to Station
L4+21,0 and has a stem height of 10'-0" above the base. The last runs
from Station L+21,0 to Station 5+19.0 and has a sbtem height of 11'=6"
above the base, The concrete flood walls are located along the edge of
a steep riverbank composed of recently placed cinders and with a slope
of approximately 1 on 1-1/2. The foundation is subjected to constant
vibration from the operations of the many hemmers in the forging plant,
Due to the compressibility of thelfoundation and the steepness of the
riverbank finished slope,which will be 1 on 1,75, bearing, piles are
necessary., Wood piles are considered unsuitable because the permanent
weter table is well below the top of the piles, Concrete bearing piles
are therefore proposed,

One cut=off wall runs from Stetion 5+49,0 to 5+80,19 and is a
typical 8'=6" flood wall with three seep fins which are buried in the
earth dike, The other cut-off wall runs from Station 0+00 to Station
0+12,5 and consists of a small wall with a step in the base, It is
buried in the earth dike but has no seep fins as it is to be joined by

later construction.



The stop-log structure consists of two dike retaining walls placed
parallel to the track. The clear distance between them is 191-0", The
stems are 10'-11" high above the base in the middle and taper down on
each side with the earth dike, Three seep fins are provided on the dike
side of each wall to prevent excessive seepage or piping along the face
of the concrete. EFEach wall has a wvertical groove in the center of the
trackside face. These grooves hold stop~logs 18'-10" long, which form
e barrier to the water in time of fiood. A concrete cap for the sheet
piling forms a sill upon which the logs rest for about L;1=0" on each end.
In the center, the sill drops about L inches below the base of raii to
avoid impact of the rail on concrete when a train crosses. In time of
flood this small slot around the tracks is to be blocked with sand bags,

For complete details concerning the walls see Plate No. 17.

For complete details concerning the stop-log structure see Plate
No, 16,

B. SPECIFICATIONS FOR STRUCTURAL DESIGH,

(1) General, - The structural design of the flood wall has
been executed, in general, in accordance with standafd practice. = The
specifications which folldw cover the conditions affecting the design
for stability and for reinforced concrete.

(2) Unit Weights, - The following unit weights for materials

were assumed in the structural design:

Water 62,5 pounds per cubic foot
Dry earth . 100 " " " "
Saturated earth 125 ~ " " " "
Concrete 150 " " n "
S_tee 1 LJ.9O 1 1 1} i
Timber 50 . " " " 1t



(3) Earth Pressures, - In computing active earth pressures,

equivalent fluid pressures computed by use of Rankine's formula were
used. They are as follows:

Barth, dry, equivalent llquld loading = 35 pounds pef cu., ft.
Earth, saturated, " u =80 " o

In computing passive resistances, Rankine's formula was used
with the angle @ = 3L degrees.

(4) Hydrostatic Uplift, = With the river up, hydrostatic up~

11ft on the base is assumed as 100% on the riverside of the sheet pile
and on the landside of the sheet pile it tapers from 50%, the difference
between headwater and tailwater, to tailwater. With the river down, a
uniform uplift from tailwater is assumed over the entire base.

(5) Overturning, - The resultant of all external loads, includ-
ing hydrostatic uplift, but excluding base pressure, shall fall inside
the outer pile,

(6) 8liding. - The total horizontal forces due to external
loads shall not exceed the resistance available from passive pressures
and shear on the concrete piles.

(7) .Egggigg. - The total bearing per pile, after the uplift
has been subtracted, shall not exceed 30 tons,

(8) E£2§t Covers = All footing bases shall be at least li feet
beneath the surface of the ground to avoid heaving by frost action.

(9) Path of Creep. - When using a steel sheet pile cuteoff

for a concrete wall on bearing piles provided with a filfer, the minimum
path of creep shall be five times the difference in elevation of head-
water and teilwater. When, however, the steel sheet pilihg length as

determined by the head penetrates a clay or similar impervious stratum,
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the minimum depth of penetration into the impervious material shall be
5 feet, The path of creep is defined as the perimeter of the structure
lying below and between the earth surfaces on two sides of the wall,

(10) Reinforced Concrete, - In general, the design of the

reinforced concrete was in accordance with the recommendations of the
Joint Committee and the American Concrete Institute, Specifically, the
working stresses are as follows:

i. Ultimate Strength, =~ The allowable working stresses

in concrete are based on an average ultimatc compressive strength of
3,100 pounds per squarc inch in 28 deys.

be Flexure, - Extremo fiber stress in comprecssion = 800
pounds per sguarc inech,

Ce oShear,

-

i

Without special anchorage 60 pounds por square inch,
i . . . i) 1] i i
With special anchorage = 90

i. Bond,

]

Without special anchorage

100 pounds per square inch
With special anchorage ! " "

200 "

Co Embedmegj,

[

Minimum embedment to develop bond = LO diametors.,

fe Ratio of lioduli of Elasticity.

Fg/Bc = n = 12

gs Protective Concrete bovering°

Ly inches
3 inches

i

In lower face of footings
Other than in lower face of footings

he Temperature Steel, =~ IMinimum steel in any exposed

face is 5/8"F bars spaced one foot on centers.



(11) Reinforcing Steel, = The steel assumed to be used is new

billet steel, intermediate grade, deformed bars. The effective cross=
sectional areas are taken as net, and the working stress used is as follows:
Tension, main steel = 18,000 pounds per square inch,

(12) Structural Steel, = The design of the steel structures

has been governed by the Standard Specifications for Steel Construction
of the Americen Institute of Steel Construction, Maximum allowable unit
working stresses are as follows:

D) Flexure (tension or compression) = 18,000 pounds
per square inche

be Shear = 12,000 pounds per square inch,
(13) Timbers = The structural timber to be used is select
White Osk, surfaced four sides, and creosoted, The maximum allowable
working stresses used are high, due to intermittent use and to the
probability of support by sendbags., They are as follows:

2o Flexure (tension or compression) 1,750 pounds per
square inch.

be Shear (parallel to grain) 156 pounds per square
inch,

s Bearing (perpendicular to grain) 265 pounds per
square inch,

(1L) Concrete Piles, - The concrete piles shall hold an axial

load of 30 tons, For further specifications see Plate No, 17,

Ce BASIC ASSUMPTIONS FOR DESIGL, -

(1) Loadings, = In general, each member of a structure is de-
signed to resist the most unfavorable combination of loadings. The as-
" sumed river high water is Elevation 72,6, and tailwater is assumed at

Elevation 60,0, The wall is built to Elevation 70.6 with the idea that



future flashboards or sendbags may raise it to the design grade.

The critical case for design of the flood walls, is when the river
is up to Elevation 72,6, and the tailwater is at Elevation 60,0, The
critical case for the stop-log is when the river has receded, leaving a
saturated dike to be retained,

(2) TFlood Walls, - The stem and base of the walls were designed
as simple cantilever beams fixed at the intersection of the stem and the
base, The principal load on the stem is the horizontal pressure of the
water, The principal load on the base iz the difference between the
weights of earth, conerete, or water acting down, and the uplift and
base pressure acting up.

(3) Stop-Log Structure, - The walls were designed with the

stem and base acting as simple cantilever besms about the junction of
the stem and bases The principal load on the stem is the lateral pres-
sure of the saturated earth dike., The principal load on the base is the
difference between the weights of earth and concrete acting down, and
bearing and uplift acting up., The three seep fins on each wall will
ect as counterforts, but the stop-log is structurally safe without them.
(L) Stop-Logs. = The load on the timber stop-logs is due to
the head of the water, They are designed as simple beams supported at

each end,

- 22 -
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VIII. CONSTRUCTION'PROCEDURE.

A, FIELD OPERATIONS. ~ Since this is a Hired Labor project, the

work must be completed by June 30, 1940, Assuming construction will
commence on December 15, 1939, it is contemplated that the work will be
completed by June 30, 1940,

The following tabulation presents a proposed time limit of opera=-

tions:
CONSTRUCTION PROGRAM
: Time limit :+ Deily
. i : . :0f operations: No. of: rate of
Designation . Quantity | (calender Yr,):working:Construc-
( 1929-40 _h deys : ‘tiom
Preparation of Site : - Dec l)—Dec.BO 10 -
Excavation : 8,300 c. y. Dec ?O—Jan.il 25  : 332 c.y.
Placing Steel Sheet Piling:22,11k s.f.: :Doc. 26-Feb, 25 Lo ¢ 555 g.f.
Concrete Piling : L,152 1, f..Jaﬂ.EO-Apr.lB 55 76 1.t
Placing Embankment 45,600 ¢ .J.:Apr.l-JunB;IS: 30 : 1,520 ce.ye
Concrete in Walls and : 1,150 coye:Aprol-Jdune 15: L5 25 ceye
Stop=~-log : : : :
Riprap : 1,360 ceye:May l-June 15: 35 Lo c.y.
Placing of Topsoil 2 2,230 coyeiMay 20-Junel5: 15 @ 150 c.y.

]
.

Placing of Gravel Bedding : 1,790 c.y.:Apr.15-June15: L5 LO cay.

B. INSPECTION AND TESTS. = The usual field inspection of all

portions of the construction work will be made. Progress reports, includ=
ing log of work accomplished will be kept, .
Field and laboratory tests of embankment materials, concrete and

other materials will be made in order to control the quality of the work.
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IX. SUMMARY OF COSTS

The total estimated construction cost of the Chicopee Dike, Item
Ce3a is $150,000, including 10% for contingencies and 15% for engineer-

ing and overhead, and is distributed as follows:

2, Embankment $L1,776
b. Reinforced concrete 56,111
ce Drainage 11,150
d, Steel sheet piling 26,1L9
. Riprap, hand-placed 10,587
£. Rook £ill 5,257
g. liscellansous _b,170
Total ' $150, 000
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DESCRIPTION OF NUMERICAL CLASSES
Graded _from _Graval to Goorse Sond ~ Gontains little

medium _sand.
Coorse _to Medium Sgnd - Contoins little grovel and
fine  sond.
Groded r iym - Containg
litthe fine  sond.

= ium in nd ~ Containg little coorse sond
and coorse silt.

53 groded from Grovel to Fine Sand — Contains little
coarse il

(] Fi gt ilt — Containg  little  medium

sond and medium silt.

from _Gravel to Goarse Silt ~ Contains [ittle

silt,

Coorse__to _Medium _Silt ~ Contains littls tine sond
and fine .

[31 Graded trom _Grovel to Medium _Silt — Gontains fittle

fine  silt,
Medivm Fine_Silt — Contains liftle coorse silt and
coarse cloy. Possesses behavior characteri ot silt.

[0S Medium Sitt to Coorse Clay - Contains little coarse silt

and medium cloy. Possesses behavior choracteristics of clay,

roded _from Gravel or ing Silt —
Contains fittle coorse cloy.

Fine_Silt 10 _Cloy — Contains little medium silt ond tine
clay (colloids). Possesses behovior characteristics of silt.

[ZC) Cloy - Containa littla silt. Possesses behavior
choracteristics of

[1F] Groded trom Coorse Sand to Giay — Contains little fine
cloy (tolloids). Possesses behovior characteristics of silt
[36) Gloy - Groded trom sand to tine cloy { colloids). Possesses

behovior choracteristics of ciay.
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BORROW AREA B
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6 Gravel bedding 0! | | | 4,
otef || ; |
| _ A4 Class 5 -gravel
ndorf‘ g,%’gfw!/ ] B moderately compact
a L Pl
E/ 435 & { =~ ! ™N_Column foundation
T T
CHICOPEE RIVER Steel sheet p/'/l'ng\/,_;__:\’\l____J'
7777 Closses 10& lgc 30 —20 0 3-0 min.
" alternate layers of
/2 Grave/ soft silt and clay.
12"Sand e= 100 to (20
- o,
1= 50% 10 55% CONNECTICUT RIVER FLOOD CONTROL
SCALE: 1"= (0 GEOLOGIC SECTION

AT CONCRETE WALL
STATION 1+ 00
CONNECTICUT 8 CHICOPEE RIVERS

MASS.

U.S. ENGINEER OFFIGE PROVIDENGE, R. 1.

FILE NO.

CT-2-1200
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Existing dike

closses 3, 5 & 7
remove 1o pervious
section of new dike

More pervious material
classes 2, 4 & 5

Joe dram Random pérvious
in  grave/ k= closses 6-4, 4 8 6
100x10-4 3
/// k:é;OXIO'4 Cm/SEC ~— )
, ,/// /////////,, Cm/SEC ( — Impervious blanket
1 7 - closses 8, 6-8, 8-10, 1/1-9 & 9

£l | k=100 200x|6'4
including =100~
cinders m/SEC

Relative permeabilities

D)

k=|oo-150x|o“"!
Cm/SEC

|
Z T

|

|

Pervious layer

e T ey —— —— —

Notural silt blonket
classes 6, 8 & /10

classes 4 & 5

N

k=0.00ix10"4
Cm/SEGC

SCALE: "

Closses 10 & /2¢

alternate

layers of

soft sit and clay
e= 100 ro (20

n= 50%

i5'

ro 55%

CONNECTICUT RIVER FLOOD CONTROL

GEOLOGIC SECTION
AT DIKE
STATION  7+00
CONNECTICUT & CHICOPEE RIVERS MASS.
U.S. ENGINEER OFFICE PROVIDENCE, R.I.
FILE NO. CT-2-i20I
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More pervious

material classes éﬂ;ps%lgous 60/ g 88:‘
2,4485. §17°%%

Toe drain o

in grave/

Fill, | Random
cinders 8 SEC. PErvious | y:io0xi0”
decomposed wood [k:00-200xi0°4 | classes Cm/SEG.
Cm/SEC. 6-4,486
=10~ -4 77 T D TS T T R T T
K e ‘Natiral “silt blanker

Relative permeab///'r/‘es/-\/ closses 7,8,810

Pervious /ayer
classes 485

k=100-150 x10~%
Cm/SEC.

) i
-4
1 k=0.00IXi0 Classes 10 & /2¢

Cm./SEC. alternate. layers of
soft silf and clay
e =/00to 20
n=50%1055%
SCALE: 1" = 15

CONNECTICUT RIVER FLOOD CONTROL

GEOLOGIC SECTION
AT DIKE
STATION 12+00

CONNECTICUT & CHICOPEE RIVERS =  MASS.
U.S. ENGINEER OFFICE PROV:DENCE ,R.I.
FILE NO. CT.-2-1202
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WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

Trarerse line

Soringfit/d—e

%

EHRR

4.

——— )24

1 Story Brick

/ Story Brick

Brick

Sheet Metal
-Proposed location

HHM 3t
o7z

000 K/H line.
et by / £

Prop

SCHEDULE OF OPENINGS TO BE ABANDONED
. PTION APPROX. EL.
OUJ&..ET STA DESCRIPTIO BT
0] 067 | 3"Cipipe 5755
® 070 5"l pipe 4415
[©) 0173 47C1 pipe 4387
@ 115 4G/ pipe 47
® 125 Concrete walsr infoke .1
® 7+52 £"Galv pive 3854
(4] 22 £Galv pipe 2899
® /482 SV insics B C.L 5.05
[O] 749 S iron pips 5088
1196 /7 Steel pipe 59.68
J*97 2" iron pips 5360
422 £ UC pipe 3350
54 671 pipe 4212
Nofs

Pipes 1o be removed or steel sheef piling fobe driven
rhrough pipes.

i for ;./;,,zmy Facilities, B
i 10 be furnished 2 Y Curve Dote
10,1000 ~wTE I LMR B and installed by 38 S ’\@ o1 55 52
Fressure outled oL, Moorg Orop KR = PL St 87585
See ShNa th ~ N“~ Y /orging Co. [ \ #6510, 81160
\ e§ Brick &8 ; A \\'; 2 G“} - 7e ”f ;445
3 DN Y S . g. 55;/)70'.”
L8707
R49970°
353
]
{ Rddoo @ Y6 © 8 3%
by H 3| Ry ® ® ox@ S RN @ Dumped rock for
3 K S D N § J NEN
N S K NN TERN R N PN to b143 D
3 S IS S SS¥ NEES LI €
§TESL 8% ewicorEr IS SRss 3383 RIS
] Js R RSN T~ &
R RS iR NESA/VEASS S 58 )
N N IERL % N S 3R Curve Date b
I dSys 238§ RN 2y [Se T PL Sta. 8467 IE AT STAS*
; VR ‘;§§ NAEES Y8 (82 0 Sre 549979 E_S_A.L&IS
WISy SIss J¥8s S |ES PT 572 6+48) END OF waLL
SSN 8y 3% 1860
N 0411875
N 7Z548"
N Loh772"
kY .
3 #5000
- *
. SN §
3 I8, &, 9 s 9
N SNEE 2
S 8 MES I 5
% b Jeis 3 s b ' NE :
“r Iu B3 38 5 g NOTES
2, o9 N S A1) slevotions refer to Mean Sea Level Datum.
. NE N LY ®| S B Riverside foce of Flood woll is on £ Jife.
L Base of roil ELIS S % N * < B Top of dike -£1726 i
f 731‘/7/— T of wall £l TRE N ;1 § S ??1 b 730 of wall ~EL705- = 750 of riprap -£1 706 ,7 For concrete wall defolls see Sheels Nos 9 a/{a’ 0.
20— i ~ y = X j , N/ Numbers in circles refer fo schedule of openings
E 7/ | o L] w—70 through bank.
w 8 wZ | _L_ §l N I for droinage profile see Sheef No. 4.
z f L1 - b w
z : P I 3 3 S
L9985 ¢ 7 \ < $
5 O e Y AN, S s
g Ired E15755 e %59 (1 /8K Sran N ¥ 2
2 68 wirh headvall ond gutter - Qutlef < N =3 CONNECTICUT RIVER FLOOD CONTROL
E Quttt @, 1 7-F2e Invert £5556 N 3 5
Tevert ELBLOS LD, 119t @ Jnvert £1.5088 N Sso® CHIGOPEE DIKE
b g 3 3-s0 2 FISCAL YEAR 1940 UNIT
2utle! @ o, dutiet B Jutle! @ oot 447
o, 2%
\ Inrect LLUIE Tover? BA30% Dutlet Dlnvert £1417/ Mean low woter £L 441.57 /%/r’/fi%/z ~ PLAN AND PROFILE NO.
0 L 3 L N . A L
. CONNECTICUT & CHICOPEE RIVERS MASSACHUSETTS
000 1100 ) 200 300 4400 5'_:ou 6100 7400 l 7007 N 2 SHEETS _ SCALE | IN. + 40, ‘v SHEET NO.S
e 9 U. S. ENGINEER OFFICE, PROVIDENCE, R. NOV. 1839
PROF] ALONG DIKE Arzgov AFFROVED,
scALEs: HOR. 1740 #%E Zf
VERT. {210 :::::n livcn; FILE NO.GT-4-1997
KEY | DATE REVISION (Indicated by A) [REVSY | CKBY | APBY AEIT ENGINCER fmzc-(n‘»/l

®

C.30
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Tra.51q. 50r37.22

A

STA.8+9L18 N
Cucre gota ‘3 §
Pl St0.9131.75 N 2y
RC Sta 9+/6./8 : .S § R \§
PT Sta 9+5177 3
. Y ow .
“:‘% 82 4\?‘,;2‘/
PRt o
8. /l: § X

PL5ta.16+228/
Tha Sta. 46144.28

(Proposed R/W line .
Poies fo be removed by olitxrs;

wry iy
Pi5t0.16+ 1986
PC.St0.16+0893
P 510.16+26.93
£ " 1057146,
" Zhktter mais fo #2000
A & Turners Folis Co. {ra. Sta.46+7428 12000
- detoils see Shee. .
7o Turners Fouls oy see Sheet P Sy PlLSt0.13+7340 PLSto 15+ 46.21
Aont. Privote rood. on 8 woter main. RCS5/0: /343844 RCS10.152/2.99
3 ¥ PLAN Invert £1 52.51 AT Stg 1410101 AT 510,15 G2
8o 3 SCALE : 1"« 40 0:40°00, 022430,
Sg N 7134.96 73522
8 3R L766.63 126292
% 88 Re146.19 #:235.65
§§ ) Stop-log siructure. North foce of
&y By rorthwoiiSto 809118 for aetalls ¢ RR spur
w§ (/) see Sheet NoJ2. Bose of roil. £1 7364, PO NOTES
£ 7260 Top of dike z £172.605 \d Flevations refer to Meon Sea Leve! Dofumn
| For aroinage details see Sheef No.8
[ i e —o
N gse of rod £1.65.20 //
~ ° Original ground surfoce / -
Bl [ =z - 5
v 80— 8 T —e0 £
2 K - L7 [ - z CONNECTICUT __ RIVER  FLOOD  CONTROL
= e 7 _ 9" water main e CHICOPEE DIKE
$ ol § .. -7 Ewaler moin [\, o ¢ cike. A, f FISCAL YEAR 1940 UNIT
w [T T T e - e fo Turners 50 w
@ 3 - Falls Co £1515¢ u PLAN AND PROFILE NO.2
3]
* : CONNECTICUT 8 CHICOPEE RIVERS MASSACHUSETTS
40 ] ] L | { | a0 N 21 SHEETS SCALE: TN » 40 FT —SNEET NO. 6
800 10+00 2+00 14+00 ©+00 e ——
| e—ee——
[U_S. ENGINEER OFFICE. PROVIDENCE, R. I ___ NOV. 1989 |
g AR SRS R
PROFILE_ALONG ¢ DIKE Tt TS Bea S0k
A s A Teon oy T b nanEi e oY :
HOR. "= 40" DEJICNED. -4-1998
5C: : - .
ALES veRT "= 107 WEY | DATE REVISIoN  (ndicated by /5 ) |REV.BY{cK BY|ap.BY
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WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

RIVERSIDE
oY, _LIL665 window sill
£1630

Lime trench,ses Shee! Ko /0:
10"rip

@d’xreened _qnwe/’ .

Eristing building
foundation woll

AR
R AR

lev: vories, see Sheer Mo 9

SECTION £ AT _STA. |+27
TYPICAL FROM STA.Q+00 TO STA.+8I%

Concrefe piles,see Sheet o9
Column foundatior

Lrisfing brick building
{machine shop/

Type "D “drain, see Sheet No.8

SCALE 10"
. -F0"fop svil, spot sodded
4 (A
442500 @ FECe
L7060 ting build: Impervious blonkef muoteriol - = - N
ook B} risting building FO strippin, > Type “B*drain
RIVERSIDE M 18, Moteriol in axisting dike fo 6' “fop s0//, spot sodded Original ground surfoce _wy, Sheer No.8
EL6262 2 o L oe used in more pervious ond seeded e more pervious port:
21 606025 1820V, port of random i/ Rondom moteriol of the rondom materiol Eristing dike fo be removed ond
. &1 0060 e T 3 £ 5o, @ /6 fo be ploced in thissection  moterial used in more pervious
ime french, see Sheet No./0 . e ipz “4'droin, see ; E per? of rendpm fill. Common
Random meterio/ o 70 Sheet No.8 sEcTION AT STA.7+6 etcarm‘mn.@
KO riprop : 7 2°5"] ] Cw‘ -off Jrench begins —‘
o o7 4 _{ 8 of end o/o’umplo’mcl foe TYPICAL FRCOaTE |$I$ 6+63LTO STA9H4 L
65scraened grove/- S '.fr‘n/.r/)«/I Concrete pites ? | s7] Common ercovorion,cuf-off ‘d*’
° " piling 2 trench, credif /ine (s
_£430 . g,.y,,,g/gw,,d W L vories, soe RIVERSIDE . LANDSIDE
CHICOPEE AIVER /" F rories, see Sheet Mo.9 | T Sheet No.9 < "Z’;} grare/ surfocing
12*screened grove! 3 g2 (O lsrot ,M,& s € £Rsper

Dumped rock El’: “ p Impervious blonket moteriol , 4/‘ 54 'sodse

oL sl EZ 724 ec. !

. SOy é—-ﬁ- —~ | o 6°1op soil, spof sodtved I ]

SECTION 5 AT STA.3+28 e P = ond seecled’ Z Gutter, ses fypicol
TYPICAL FROM STA.1+8iTO STA, 4+09% Kiomn | ik sods @ section on this sheet
SCALE ("=10" | t6ce
t

Tope “Codrom, see
Sheet No.§

Original gmwa’ Jurfoce que Bdroin
10 = stripping see Sheet No.8
@5:‘!.,.”,,3’ ' grove! Bank fo be excovoled fo provide full im- The more pervious port
parvious blonket section. Common etcaw//'an@ of the rondem moteri! fo
Materio/ fo be used in rondom fi//. e ploced in this sechion.

LTI IR | /-

@ E%%p ;mfw-

RIVERSIDE 080 & _LANDSIDE

@

-0 "fop soil, dpaf.sw’
FO'riprop o &

Impervious blonket material- y 27 &7:{:0/’5 éc @

iy

10" stripping @ [}

A~ Rondorm maler/a/. SECTION 5 AT STA.5+85

TYPIGAL FROM SCSATAE.?_?I‘gSt TOSTA.6+63 %
LEH

£ dite
Ploce 1o ﬂnﬁm{y® P

RIVERSIDE

LANDSIDE

Type C droin, see Sheet M.
/ Oroin amithed fromSta 15400 ﬁ: Sta /6%2693
Th

& More pervious

: Ogﬂma/ _gf'az/fzd SICE LT >

GUTTER SECTION

part of the rondom mot-
erial fo be ploced in this section

‘Je g =i
‘?\’E Zwmmon excovation, 1202 stripping -
—

— cut-off tronch,

TYPICAL FROM STA9t50£TO STA.16+28.93 el credit ine SECTION EAT STA.II+73
SCALE:1"s8"0" TYPICAL FROM STA. 9+4% TO STA.16+28.93
SCALE: 210"
L7060,
Hories H - Moteriol in aristing dike o
RIVERSIDE —~ be used in more pervious
I £L6L) part of randorm fill
F0'riprap Type A droin, see
S*screened grove/~ 3 heet No.8 @5 rovel surfocing
Slope fronsition from /o 175, | for /op of dite - "
a/j‘;; 208 m/m_]g/‘ﬁbjrij .?'/0” o I NOTES KEY |DATE REVISION (indicated by A} [REVBY [CK BY |aPBY
6 “top soif, spot sod- Elevations refer fo Meon Seo Leve/ diotum. CONNECTICUT ~ RIVER  FLOOD  CONTROL
Original ground surfxce ded & seeded e Figures in herogons indicote ifem numbers CHICOPEE DIKE
Randorn materio/ @4-4 sods © . under which credit will be mode. FISCAL YEAR 1940 UNIT
I Concrete piles r6%e. ; = < FO" fop sou) for dife plorn ond profile, seeSheets Mo 546 DIKE AND RIVER-BANK TREATMENT
= ” , Stee/ sheet piling Impervious blonker Rondorm dmo/er/'o/ :mderi’g.:/l;;i ;;‘;C/:Z;'/j #s lergely composed of SECTIONS
2% Z ‘¢ o
Dumped m“:;m! arove _ Y £Lvories, see materio/ b e AL TR S For details of concrefe woll, see Sheets ,CSN;I‘E;;IEET 8 CH'COPEE RIVERS MASSACHUSETTS
ayo | ! Sheot o 9 Mo 981/0. 1y SHEETNO.T
U_S_ENGINEER OFFICE, PROVIDENCE, R I. NOV__1939
SECTION AT STA.5+04 TYPIGAL C:ZR(?W'N SECTION {n:/w L =
TYPICAL FROM STA. 4+09% TO STA.5+65% SotE 0 o e e ::;,c,.-?m oty /W‘: :‘J Eltramans
SCALE 110" Segece who FILE ND CY-4- 1599
P st 0,35,
C.30

©)
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WAR DEPARTMENT . CORPS OF ENGINEERS. U. S. ARMY

- Y
9 N
" b3 by
" Q LI D
60 N ° M 3 sl.35 2 dist_along £ droin | § 80
N 3 3 ¢ g .
~ S -, =
& g s s 3 £~ Top o dine £1726 £ remp }J\ £ sTop-log structure i
¢ <
70 - Top_of wall £EL706 i y // ! \\ I Bose of roil £16520 70
7
z N> Monhole 7~ Concrete manholk. See Sheet No 14 A / K z
H Beginning of toe drain ; Approx. original ground surfoce of londside toe—)/ -Maonhole Manhoke 120' " Monhole
. 2 along dike
z L £1552 £1 55/ vpe T S
8 e0 £1.583 E1591-7N ___ EI572 B Monhoske . | 60 &
- i £ 58./ } ——— i ~EL567 EL575 % L1574 E
H - CoegRa L (i Bottom of wall footing £.581 Ty £1553 _ L1548y, £1553 N-EL560 0% 1566~ 255 o Camf) 61570 -03% 157 4 5
@ 18" grovity flow droin See Shoet No. /. __ozo8%s ___ em B TTET oo . - \L £1.569~ | a3
) a 180 )8 porous conc. pipe AT Cac " porous _conc._pipe N\ 2"droin_from scrop pit. See Sheet No 13 10" porous _conc. g_/gi | 8 porous _conc. pipe _J [}
50 t 1 | | L L L 50
0+00 1400 2+00 3+00 4+00 5400 6400 7+00 8+00 10400 11+00
TOE _DRAIN_PROFILE
SCALE: :g:‘ :, z L%. 70" top sodl. spor--
x ] Sodded and seeded
80 % 80 Bocnti) Lrxisting ground su//bce/‘w
ol 1O stripping ==
9 =
. S £nd of dime Sto. /672893 o Wal footing T‘ ¢
@ [~Top of dire £17226 5 g
7 70 g - ~Seramned grave/ Sereened grovel @
2 . ordles Meahole = Imin! $ 2 — Porous conc. pipe
(—Approx. original ground suw - PP Common excavolion
z —L % FL615 z Common sf-cam//ao . credit fine
2 60 £ o% £1600 HE% 60 = @ credit line Porous conc. pipe
S ooze  __eo3%  HSBO N _n20F e T T e H
o - £nd of toe drain | ] JOE DRAIN TYPE A TOE DRAIN TYPE B
o Bottom of toe droin " ) S12. 15+00 a ————— e —————
& porous_cone. pipe - TYPICAL BETWEEN STA 0+124¢ & STA.0+25% TYPICAL BETWEEN STA. 5+80% & STA.8+95%
s0 | ! L | n 50 STA.1+675£8 STA.5+80% SCALE § = 1-0"
nr00 7+00 =120
¥ 12+00 13+00 14400 15+00 16+00 17+ SCALE § =10 Bose of ros £ 552
T A PROFIL - . .
M /\ 10" top soil. spor Bocntilt S 1 sheeting. To be 4
.o / y .
SCALE: Jon” 1 Z oy Segded and seeded Ppulled affer Tilhng Ira. Common excowrtion LN Semi-compacted,
oR 1 = Sereened 9!01/4-/@ creart /ine 2 bocnfill @
Wall footing -
-Buildsnm: . Screened grove)
. . Fedie Ry #/ Slope vares faundazon 2 ¢
Construction Castings S o grovel N
Corp. Type 173-C 28090 creened g Porous conc. pipe Outside Fa.
or mgual X Ll
_ i Zei f/ g/'/aund fl}r /AT 5‘:"‘7;/’3”’/7”:“7 o Common excavalion,
~ i nholes olong woi Porovs comc pipe : @ credit lipe @ - ;
20 8" porous conc. pipe
g Dine st TOE DRAIN TYPE C TOE DRAIN TYPE D
IR JOE URAIR XS ot URAIN TyFE D
‘S S~o Q\ e sopes TYPICAL BETWEEN STA.9+70% B STA.15+00 TYPICAL BETWEEN STA.0+25% & STA. 1+ 625¢ TOE DRAIN TYPE E
% ~. SCALE § = I'-0" SCALE F =r-0" TYPICAL BETWEEN STA. 8+954 & STA.9+70
Stonderd €1, monhole : SCALE &= 1'=0"
Steps 16" apart. For
e A details see ths sheet -
o
,2 NOTES
Bricn -7 ===
| Elevations refer to Meon Seo Level Datum,
H o ¢ Figures in indlic rtem Ny
5 Droin inket under which credit will be made.
For invert elevotions 1
of oulket and /inlet -
of monholes see Clow National Cat No.A- 1483 or epuol
heet A F _MANHOLE GOVER ’
profile opthis s Z, PLAN © el CONNECTICUT _ RIVER _ FLOOD  CONTROL
& soaLe § C.l. MANHOLE STEPS CHICOPEE DIKE
soate 1f'= f-o" FISCAL YEAR 1940 UNIT
A N S DRAINAGE PROFILE AND DETAILS
TYPICAL DETAIL OF MANHOLE @ CONNECTICUT & CHICOPEE RIVERS MASSACHUSETTS
6 REQUIRED N 2] SHEETS SCALE:1/4 IN= 1 FT, SHEET NO. 8
SCALE ¥ = I-0"
v o ¢ 2 3 & & U.S. ENGINEER OFFICE, PROVIDENCE, R. I, NOV. 1939
TR = ]
D Draen seanon _ cwcr 7 T Kadmetame v T A Tk
] DESIGNTD. o e l’rm: NO. €T -4-2000
. aumdle | tuaces Con
KEY | DATE REVISION _{ndicaled by /) |REVBY]GKBY |ARBY = HEREERT | oo ¥z
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& of d/ke

\ »
\
d
Toe of dike: ) Top of dike 727,0 of dike “Toe of dike
{ 55 5
3 32-2° 236"
S 6-2" 20, 13-0" .z% 100" 24 /0—5“
L
RIVERSIDE Cif \
150/1‘&-:
:Q. /c{nZﬂ
@
r [}
N 5
H
nn i 3
7o TurnerS 7olls 2 of Frack, Sto 9*02 S 4 g% g
Power ¢ Efectric - - [2° Q|+ '§ 3 - —]
Co. o
1 §7§ Stagl shast piling YN 8 N
3G :"4 ey anchors 25 ‘33 N = 3 d
@ - 5] Ee- - TeTvT el ¥
o [T - .
Y Seeo ring. Botter Soped 7
7
1 fon 4N | ‘EI Toe of dlke:
LA NN
e e 130" 00" __d 0-i”
F0-4 1 231"
: - iy LANDSIDE
el 7‘5;‘::/ sheet prling. For ”P\‘fd'*‘ﬁ\
' datarls see Shest No. I/ \—
£ of dike
PLAN
SCALE g =1'-0"
55-8"
RIVERSIDE 26-8" T R 8-0° _LANDSIDE_

£L 72,93~

Origind grmmdh,
S
&

Common excavaf 1017

credit  lire. @

5

7

/3

Steel sheet pi//’ﬂ_q@ Togpered precast concrete

piles, see Sheets Mo.//and 19.

®

¢ of track " 16" 108! 16’ &
20-0" :
Top of dike . S0 s | £y 66 I
Q& o2 172 [N N o' | o ez, 7 of dike, £1.72.6 \
TN > e o 7 Bo.u af m//
. | Compacted . = % Compocted backf///@ 2787
Oripinal ::: backﬁ//% 3| | Bose of rail £165, 16564
o —o
ground :;rﬂf%\, 7 TS £16200| | 17 Commor excavation FL63.5/
4 gy o [ DT 7 credst line
Common fxcavahbn' 5§ ', : £1.62.00]
credst //ne@ /_;04 100" 1 1040 70" Original ground
@5/¢e/ sheet piling, y surfece. £L60T5
see Sheel No. /1. c
SECTION & fs0%
scaLE § wi-0" ¥
Sleel sheet piling
85/, o1 SECTION £
£ Pxad™ Stdl 3"ML. BCALE § = -0"
St e S ¢ o i+ 7 3 _«& 8
W.l.pjpe STt % Sd. 3 black
- fg Z’j " pipe, I- 747 Jong.
Std. 3°Mme
CUP.
e 20
0,
HOIST FRAME (&9 DETAIL OF 11
> WEauRED ; HOIST FRAME SOCKET o 20 20
2 REQUIRED . i
scaLe } =i-0" SCALE "= -0 NS
v o 1 I ¥ ¢ o v 3 S
4-9" 264
; DETAIL OF SEEP RINGS
/9%10 94 scaLe § = I-0"
s [} s 10*
T = T == “NI
e ™ NOTES

210" ~Commonr excavation
credit  /ine.

DETAIL OF STOP-LOG GI)

chamfer, or as direcled by the District Enginesr.

nz‘ of stop log groove
404"

Elevations refer fo Mearn Sea Level Daturmn.
Al exposed cornars sholl have o ane inch

For steel sheet piling and corcrete pile defoils,

SEGCTION .IAZ 1] REQ?IR‘ED‘ see Sheets No.lland /3.
TE.'-'-—I'- & SCALE "= (=-0" For steel reinforcement see Sheets No./6ond 17.
Figures in hexagons indicale /tem numbers
.. . under which credif will be mode.
- Lo 7-4 . i X onchor: Al concrete i stop-log structure sholl be
54 -3 — J 1 Lo z=8" ., 76" . 10" | ( Weld ro angle. Closs A" ond credit will be mode under Item
LANDSIDE. 181" 00" 254 | _RIVERSIDE — ! o If R 214} onchors L\ 12 required. No. 23.
- Hoist frame 'QL s ‘7 I V‘C.
£1.72.93 || socker ) | R 7 : ‘
vy | : : &)
N Stm/l.mm evi.?. -2 {{\/J 4 ancharafi» i \ 1 | il /4 CONNECTICUT _ RIVER  FLOOD  CONTROL
I backfil o \ / = o i —p-1 Rl CHICOPEE DIKE
0r/_gma/_9/w Q el , % 4 L4 3%3% jx74 Jong. 4 required. CARMY FISCAL YEAR 1840 UNIT
suroce N cd L DETAIL OF STOP-LOG STRUGTURE
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